CHAPTER 5

SPECIFICATIONS/MATERIAL
ESTIMATING/ADVANCED BASE PLANNING

As an Engineering Aid assigned to either a
construction battalion or a Public Works Department,
you may be required to assist in the preparation of
specifications for a construction project. You will, most
certainly, use construction specifications in your
day-to-day job, especially when surveying or testing
materials. This chapter briefly discusses the
organization and content of construction specifications.

In addition, EAs frequently are involved in
estimating material requirements for a project and
assisting in the planning of advanced bases. This chapter
introduces you to those topics.

SPECIFICATIONS

Because many aspects of construction cannot be
shown graphically, even the best prepared construction
drawings are most often not entirely adequate in
revealing all the aspects of a construction project; for
instance, how can anyone show on a drawing the quality
of workmanship required for the installation of doors
and windows or who is responsible for supplying the
materials, except by extensive hand-lettered notes? The
standard procedure then is to supplement construction
drawings with detailed written instructions. These
written instructions, called specifications (or more
commonly specs), define and limit the materials and
fabrication according to the intent of the engineer or the
designer.

Usually, it is the design engineer’s responsibility to
prepare project specifications. As an EA, you maybe
required to help the engineer in doing this. You also will
be required to read, interpret, and use specifications in
your work performance as a surveyor or soils technician.
To help the engineer in writing specs, you need to be
familiar with the various types of reference specifica-
tions that are used in preparing project specs. These
reference specifications include various federal,
military, and nongovernmental specifications. When
assisting the engineer in preparing specifications or
when using specifications, you also need to be familiar
with the general format and terminology used in
specifications. This section provides that familiarity.
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NAVFAC SPECIFICATIONS

NAVFAC specifications are prepared by the Naval
Facilities Engineering Command (NAVFACENG-
COM), which sets forth standards for all construction
work performed under its jurisdiction. This includes
work performed by the Seabees. There are three types
of NAVFAC specifications. These types are discussed
as follows:

1. NAVFACENGCOM GUIDE SPECIFICA-
TIONS (NFGS). NAVFACENGCOM guide specifica-
tions are the primary basis for preparing specifications
for construction projects. These specifications define
and establish minimum criteria for construction,
materials, and workmanship and must be used as
guidance in the preparation of project specifications.
Each of these guide specifications (of which there are
more than 300) has been written to encompass a wide
variety of different materials, construction methods, and
circumstances, and must be tailored to suit the work
actually required by the specific project. To better
explain this, let's look at[figure 5-1] which is a page
taken from a NAVFACENGCOM guide specification.
In this figure, you can see that there are two paragraphs
numbered 3.2.1. This indicates that the spec writer must
choose the paragraph that best suits the particular project
for which he is writing the specification. The capital
letters I and J in the right-hand margin next to those
paragraphs refer to footnotes (contained elsewhere in
the same guide specification) that the spec writer must
follow when selecting the best paragraph. Additionally,
you can see that some of the information in[figure 5-1]
is enclosed in brackets ([ ]). This indicates other choices
that the spec writer must make. Guide specifications,
also, should be modified and edited to reflect the latest
proven technology, materials, and methods.

2. EFD REGIONAL GUIDE SPECIFICA-
TIONS. These specifications are used in the same way
as the NAVFACENGCOM guide specifications but are
used only in an area that is under the jurisdiction of one
of the engineering field divisions (EFDs) of the Naval
Facilities Engineering Command. When the spec writer
is given a choice between using an EFD regional guide
specification or a NAVFACENGCOM guide



NFGS-07310 (August 1993)

3.1 SURFACES AND CONDITIONS: Do not apply shingle roofing on surfaces
that are unsuitable or that will prevent a satisfactory application.
Ensure that roof deck is smooth, clean, dry, and without loose knots.
Cover knotholes and cracks with sheet metal nailed securely to the
sheathing. Properly flash and secure vents and other roof projections
and drive projecting nails firmly home.

3.2 APPLICATION: The manufacturer's written instructions shall be
followed for applications not listed in this specification and in cases
of conflict with this spacificatien.
3.2.1 Underlayment (for Roof Slopes &4 Inches Per Foot and Greater): (1)
Apply underlayment consisting of one layer of No. 15 asphalt-saturated
felt to the roof deck. lay felt parallel to roof eaves continuing from
eaves to ridge, using 2-inch head laps, 6-inch laps from both sides over
all hips and ridges, and 4-inch end laps in the field of the roof. Nail
felt sufficiently to hold until shingles are applied. Turn underlayment
up vertical surfaces not less than 4 inches.

*k QR *k
3.2.1 Underlayment (for Roof Slopes [Betweean 2 Inches and & (1)
Inches Per Foot] (4 Inches Per Foot and Greater]): Aoply underlayment €))

consisting of two layers of No. 15 asphalt-saturated felt to the roof
deck. Provide a 19-inch wide strip of felt as a starter sheet to
maintain the specified number of layers throughout the roof. Llay felt
parallel to roof eaves continuing from eaves to ridge, using 19-inch head
laps for 6-inch laps from both sides over all hips and ridges, and
12~inch end laps in the field of the roof. Nail felt sufficiently to
hold until shingles are applied. Confine nailing to the upper 17 inches
of each felt. Turn underlayment up vertical surfaces not less than 4
inches.

3.2.2 Metal Drip Edges: Provide metal drip edges as specified in
Section 07600, “Flashing and Sheet Metal," applied directly on the wood
deck at the caves and over the underlayment at the rakes. Extend back

from the edge of the deck not more than 3 inches and secure with
fasteners spaced not more than 10 inches on center slong the inner edge.

{3.2.3 Eaves Flashing (for Roof Slopes & Inches Per Foot and (x)
Greater): Provide eaves flashing strips consisting of 55-pound or
heavier smooth-surface roll roofing. The flashing strips shall overhang
the metal drip edge 1/4 to 3/8 inch and extend up the slope far enough to
cover a point 12 inches inside the interior face of the exterior wall.
Where overhangs require fiashings wider than 36 inches, locate the laps
outside the exterior wall face. The laps shall be ac least 2 inches wide
and cemented. End laps shall be 12 inches and cemented.]

Figure 5-1.—Sample page from a NAVFACENGCOM guide specification.
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specification with the same identification number, the
writer must use the one that has the most recent date.
This is because there can only be one valid guide
specification for a particular area at any one time.

3. STANDARD SPECIFICATIONS. These
specifications are written for a small group of
specialized structures that must have uniform
construction to meet rigid operational requirements.
NAVFAC standard specifications contain references to
federal, military, other command and bureau, and
association specifications. NAVFAC standard
specifications are referenced or copied in project
specifications. When it is necessary to modify
requirements of a standard specification, it must be
referenced and exceptions taken.

EXAMPLE: “The magazine shall be Arch, Type I,
conforming to Specifications S-M8E, except that all
concrete shall be Class F- 1.”

OTHER SPECIFICATIONS

The following specifications establish requirements
mainly in terms of performance. Referencing these
documents in project specifications assures the
procurement of economical facility components and
services while considerably reducing the verbiage
required to state such requirements.

1. FEDERAL AND MILITARY SPECIFICA-
TIONS. Federal specifications cover the character-
istics of materials and supplies used jointly by the Navy
and other government agencies. These specifications do
not cover installation or workmanship for a particular
project but specify the technical requirements and tests
for materials, products, or services. The engineering
technical library should contain all of the commonly
used federal specifications pertinent to Seabee
construction. Military specifications are those
specifications that have been developed by the
Department of Defense. Like federal specifications,
they also cover the characteristics of materials. They are
identified by “DOD” or “MIL” preceding the first letter
and serial number.

2. TECHNICAL SOCIETY AND TRADE
ASSOCIATION SPECIFICATIONS. Technical
society specifications— for example, those published
by the American National Standards Institute (ANSI),
American Society for Testing and Materials (ASTM),
Underwriter's Laboratories (UL), and American Iron
and Steel Institute (AlISI)—should be referenced in
project specifications when applicable. Trade
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association specifications contain the requirements
among the companies within a given industry.

3. MANUFACTURER’S SPECIFICATIONS.
These specifications contain a manufacturer’s precise
description for the manner and process for making,
constructing or compounding, and using any items the
manufacturer produces. They should not be referenced
or copied verbatim in project specifications but maybe
used to aid in preparing project specifications.

PROJECT SPECIFICATIONS

Construction drawings are supplemented by written
project specifications. Project specifications give
detailed information regarding materials and methods
of work for a particular construction project. They cover
various factors relating to the project, such as general
conditions, scope of work, quality of materials,
standards of workmanship, and protection of finished
work.

The drawings, together with the project specifica-
tions, define the project in detail and show exactly how
it is to be constructed. Usually, any set of drawings for
an important project is accompanied by a set of project
specifications. The drawings and project specifications
are inseparable. The drawings indicate what the project
specifications do not cover; the project specifications
indicate what the drawings do not portray, or they further
clarify details that are not covered amply by the
drawings and notes on the drawings. When you are
preparing project specification, it is important that the
specifications and drawings be closely coordinated so
that discrepancies and ambiguities are minimized.
Whenever there is conflicting information between the
drawings and project specs, the specifications take
precedence over the drawings.

Organization of Specifications

For consistency, the Construction Standards
Institute (CSI) organized the format of specifications
into 16 basic divisions. These divisions, used throughout
the military and civilian construction industry, are listed
in order as follows:

1. General Requirements. Includes information
that is of a general nature to the project, such as
inspection requirements and environmental protection.

2. Site Work. Includes work performed on the
site, such as grading, excavation, compaction, drainage,
site utilities, and paving.



3. Concrete. Precast and cast-in-place concrete,
formwork, and concrete reinforcing.

4. Masonry. Concrete masonry units, brick,
stone, and mortar.

5. Metals. Includes such items as structural steel,
open-web steel joists, metal stud and joist systems,
ornamental metal work, grills, and louvers. (Sheet-
metal work is usually included in Division 7.)

6. Wood and Plastics. Wood and wood framing,
rough and finish carpentry, foamed plastics, fiber-glass
reinforced plastics, and laminated plastics.

7. Thermal and Moisture Protection. Includes
such items as waterproofing, dampproofing, insulation,
roofing materials, sheet metal and flashing, caulking,
and sealants.

8. Doors and Windows. Doors, windows, finish
hardware, glass and glazing, storefront systems, and
similar items.

9. Finishes. Includes such items as floor and wall
coverings, painting, lathe, plaster, and tile.

10. Specialties. Prefabricated products and
devices, such as chalkboards, moveable partitions,
fire-fighting devices, flagpoles, signs, and toilet
accessories.

11. Equipment. Includes such items as medical
equipment, laboratory equipment, food service
equipment, Kitchen and bath cabinetwork and counter
tops.

12. Furnishings. Prefabricated cabinets, blinds,
drapery, carpeting, furniture, and seating.

13. Special Construction. Such items as
prefabricated structures, integrated ceiling systems, and
swimming pools.

14. Conveying Systems. Dumbwaiters, elevators,
moving stairs, material-handling systems, and other

similar conveying systems.

15. Mechanical Systems. Plumbing, heating, air
conditioning, fire-protection systems, and refrigeration
systems.

16. Electrical Systems. Electrical service and
distribution systems, electrical power equipment,
electric heating and cooling systems, lighting, and other
electrical items.

Each of the above divisions is further divided into
sections. You can find a discussion of the required
sections of Division 1 in Policy and Procedures for
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Project Drawing and Specification Preparation,
MIL-HDBK-1006/1. The Division 1 sections,
sometimes referred to as “boilerplate”, are generally
common to all projects that are accomplished under a
construction contract.

Divisions 2 through 16 contain the technical
sections that pertain to the specific project for which the
spec writer has prepared the specification. These
technical sections follow the CSIl-recommended
three-part section format. The first part, General,
includes requirements of a general nature. Part 2,
Products, addresses the products or quality of materials
and equipment to be included in the work. The third part,
Execution, provides detailed requirements for
performance of the work.

Guidance

Usually, the engineer or spec writer prepares each
section of a specification based on the appropriate guide
specification listed in the most recent edition of
Engineering and Design Criteria for Navy Facilities,
MIL-BUL-34. This military bulletin (issued quarterly
by the Naval Construction Battalion Center, Port
Hueneme, California) lists current NAVFACENGCOM
guide specifications, standard specifications and
drawings, definitive drawings, NAVFAC design
manuals, and military handbooks that are used as design
criteria.

As discussed earlier, when writing the specifica-
tions for a project, you must modify the guide
specification you are using to fit the project. Portions of
guide specifications that concern work that is not
included in the project will be deleted. When portions
of the required work are not included in a guide
specification, then you must prepare a suitable section
to cover the work, using language and form similar to
the guide specification. Do not combine work covered
by various guide specifications into one section unless
the work is minor in nature. Do NOT reference the guide
specification in the project specifications. You must use
the guide spec only as a manuscript that can be edited
and incorporated into the project specs.

The preceding discussion provides only a brief
overview of construction specifications. For additional
guidance regarding specification preparation, you
should refer to MIL-HDBK-1006/1.

MATERIAL ESTIMATING

A material estimate is a listing and description of
the various materials required to construct a given



project. An estimator is one who evaluates the
requirements of a construction task and determines the
guantities of materials needed to accomplish that task
As an EA2, you maybe called upon to assist in preparing
material estimates, especially for bulk materials, such as
fill materials, concrete, and asphaltic paving materials.
To be a good estimator, you must have sound and
thorough construction knowledge and experience, and
you must be familiar with the techniques and pitfalls of
material estimating. It is beyond the scope of this book
to give you the construction knowledge and experience
you will need; however, this section does introduce you
to some of the techniques and pitfalls that you will use
or encounter when estimating material requirements.

USE OF DRAWINGS AND
SPECIFICATIONS

Construction drawings are the main basis for
defining required construction activities and for
measuring quantities of material. Accurate estimating
requires a thorough examination of the drawings. All
notes and references should be read carefully, and all
details and reference drawings should be examined. The
orientation of sectional views should be checked
carefully. Dimensions shown on drawings or computed
figures shown from those drawings should be used in
preference to those obtained by scaling distances. An
overall dimension shown on a drawing should be
checked to see if it tallies with the sum of the partial
lengths. If scaling is unavoidable, the graphic scale must
be checked for possible expansion or shrinkage at a rate
different from that of other parts of the drawing. The
revision block should be checked for changes made to
the drawings. The construction plan, the specification,
and the drawing must be verified to see if they are, in
fact, all talking about the same project. When there are
inconsistencies between general drawings and details,
details should be followed unless they are obviously
wrong. When there are inconsistencies between
drawings and specifications, the specifications should
be followed.

The estimator must first study the specifications and
then use them with the drawings when preparing
guantity estimates. The estimator should become
thoroughly familiar with all the requirements stated in
the specifications. Most estimators will have to read the
specifications more than once to fix these requirements
in their minds. If the estimator makes notes while
reading the specifications, these notes will prove helpful
when the drawings are examined. In the notes, the
estimator should list items of work or materials that are
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unusual or unfamilar. These notes should also contain
reminders for use during examination of the drawings.
A list of activities and materials that are described or
mentioned in the specifications will be helpful in
checking quantity estimates.

The Seabee Planner's and Estimator Handbook,
NAVFAC P-405, is a publication that has been prepared
specifically for the Seabee estimator. Whenever
possible, the tables and the diagrams contained in the
P-405 are based on the Seabees’ experience. Where
suitable information was not available, construction
experience was adjusted to represent production under
the range of conditions encountered in Seabee
construction. Using the P-405 will save you time in
preparing estimates and, when understood and used
properly, will give accurate results.

Need for Accuracy

Quantity estimates are used as a basis for purchasing
materials, for determining equipment, and for
determining manpower requirements. They are also
used in scheduling material deliveries, equipment, and
manpower. Because of this widespread use, accuracy in
preparing quantity estimates is very important,
especially since an error in quantity tends to multiply
itself; for example, consider that a certain concrete slab
is to measure 100 feet by 800 feet. If the estimator
misreads the dimension for the 800-foot side as 300 feet,
the computed area of the slab will be 30,000 square feet,
when it should actually be 80,000 square feet. Since this
area will be the basis for ordering materials, there will
be a shortage of concrete ingredients, lumber,
reinforcing materials, and everything else involved in
mixing and pouring the concrete. This includes
equipment time, manpower, and man-hours.

Checking Estimates

Quantity estimates should be checked in a manner
that will eliminate as many errors as possible. One of
the best ways to check your quantity estimate is to have
another person make an independent estimate and then
to compare the two estimates after both are completed.
Any differences should be checked to see which
estimate is right. A less effective way of checking is for
another person to take your quantity estimate and check
all measurements, recordings, computations,
extensions, and copy work.
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Figure 5-2—Foundation plan and detail.

Sources of Error

Failure to read all the notes on a drawing or failure
to examine reference drawings results in many
omissions; for example, an estimator may overlook a

note that states “symmetrical about €” and thus
compute only half of the required quantity.

Errors in scaling obviously mean erroneous
guantities. Great care should be taken in scaling
drawings so that correct measurements are recorded
Some common scaling errors are using the wrong scale
and failing to note that a detail being scaled is drawn to
a scale different from that of the rest of the drawing.
Remember that some drawings are not drawn to scale.
These, of course, cannot be scaled for dimensions.

Sometimes a wrong interpretation of a section of the
specifications can cause errors in the estimate. If the
estimator has any doubt concerning the meaning of any
portion of the specification, he should request an
explanation of that portion.
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Omissions are usually the result of careless
examination of the drawings. Thoroughness in
examining drawings and specifications will usually
eliminate errors of omission. Checklists should be used
to assure that all activities or materials have been
included in the estimate. If drawings are revised after
takeoff, new issues must be compared with the copy
used for takeoff and appropriate revisions made in the
estimate.

Construction materials are subject to waste and loss
through handling, cutting to fit, theft, normal breakage,
and storage loss. Failure to make proper allowance for
waste and loss results in erroneous estimates.

Other sources of error are copying errors,
inadvertent figure transpositions, and computational
and arithmetic errors.

ESTIMATING BULK MATERIAL
REQUIREMENTS

All material estimates, including those for bulk
materials, are used as a basis for material procurement



and as a check to determine if sufficient materials are
available to constructor complete a project. In general,
the term bulk material refers to concrete, bituminous
paving materials, and mineral products, such as sand,
gravel, or rock. A few examples of estimating these
materials are described below.

Concrete

Estimating the amount of concrete required for a
project consists of determining the volume (in cubic
yards or, in many locations outside the United States, in
cubic meters) of the spaces that will be occupied by the
concrete. As an example, let’s look at[figure 5-2] This
figure shows the foundation plan and a typical
foundation detail for a small 20 foot by 32 foot building.
As shown in the detail, the foundation is continuous and
the floor is a 4-inch-thick concrete slab. Our task is to
determine the amount of concrete that will be required
for the foundation and slab. Since in any concrete job a
certain amount of concrete will be unavoidably lost
during placement, we will include a 10-percent waste
factor. You can find this waste factor listed in the P-405.

Although we could proceed in various ways to

estimate the amount of concrete that is required, an easy
method is tabulated as follows:

Foundation wall:
(32.00 ft x .67 ft x 2 fi) x 2 = 85.76 cu ft
(18.67 ft x .67 ft x 2 ft) x 2 = 50.04 cu ft
Footing:
(33.33ftx 2 ft x 1 ft)x 2 =133.032 cu ft
(17.33 ft x 2 ft x 1 ft) x 2 = 69.32 cu ft
Slab:
18.67 ft x 30.67 ft x .33 ft = 188.96 cu ft
527.40 cu ft
x 1.10 (10% waste)

580.14 cu ft
=21 cuyd

From the above tabulation, you can see that separate
estimates were prepared for the foundation wall,
footing, and slab. You can also see that both the
foundation wall and the footing were further subdivided
based on the length and width of the building; for
example, the foundation wall consists of two walls
measuring 32 feet long and two measuring 18 feet 8
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inches long (allowing for overlap at the foundation
corners). Then, the separate estimates were added
together, the waste factor was applied, and the final
cubic feet of concrete was converted to cubic yards.

Now let's see how much compacted fill will be
required for this job. For this example, we will assume
that the project specifications call for sand to be used as
the fill material.

shows that the fill material is to be 8
inches thick after compaction. Therefore, the volume of
the compacted fill is 383.65 cubic feet. However, from
your knowledge of soils, you know that compacted sand
occupies less volume than loose sand. Since the sand for
this project will be delivered to the jobsite in a loose
condition, a compaction factor must be applied.
NAVFAC P-405 lists compaction factors for various
materials. For sand, the compaction factor listed is 1.17.
So, the total amount of sand required for this project is
383.65 x 1.17=448.87 cubic feet, or 16.6 cubic yards.
Again, however, we know that a certain amount of sand
will be wasted. So, let's increase the total by 10 percent.
Now we need approximately 18 cubic yards of sand for
the job.

Bituminous Paving

Although not always, most bituminous paving
projects that are accomplished by the Seabees use
hot-mixed bituminous concrete that is purchased from
a central plant. In this case, the job of estimating consists
of determining the compacted volume, in cubic feet, of
the pavement. This volume is then multiplied by the unit
weight of the mix, in pounds per cubic foot (pcf), and
the final result is converted to tons of mix required. An
equation for determining the required tons of mix can
be expressed as follows:

LxWxTxUW
12 x 2000

Tons of mix =

Where:
L = Length of paved area in feet
W = Width of paved area in feet

T = Compacted thickness of the pavement in
inches

UW = Unit weight of the mix in pounds per
cubic foot

To illustrate the use of this formula, let's assume
that we are estimating a 2-inch-thick hot-mix



bituminous pavement on a 150-foot by 600-foot parking
lot. The unit weight (which usually ranges from 140 to
160 pcf) should be determined from laboratory testing
when possible; however, when the unit weight is not
known, an estimated weight of 160 pcf maybe used. In
this example, let's assume a unit weight of 147 pcf. From
this, we can estimate the tons of plant mix required by
substitution into the above formula as follows:

600 x 150 x 2 x 147
12 x 2000

Then if we include a loss factor of, let's say 5 percent,
we will need 1,158 tons of plant mix for this parking lot.

= 1,102.5 tons.

Now, let's assume that this same parking lot is to be
laid over a compacted-soil subbase. In this case, we will
need a prime coat also. The prime coat is a low-viscosity
liquid bitumen that is sprayed on the subbase. It provides
a seal and promotes adhesion between the subbase and
the pavement. To estimate the amount of bitumen
required for the prime coat, multiply the area to be
treated by the rate of application The estimate should
include enough bitumen for an additional width of 1 foot
on each side of the pavement. A formula for estimating
the number of gallons of primer needed is as follows:

LxWxAR
Gallons=f

Where:
L = Length of paved area in feet
W = Width of paved area in feet

AR = Application rate of bitumens in gallons
per square yard

So, if the project specs for the parking lot we have
been discussing call for an application rate of 0.3 gallons
of prime coat per square yard of surface and if we
assume a 5 percent loss factor, how many gallons of
primer will be required? You can try this one on your
own.

ADVANCED BASE PLANNING

During World War 1l when bases were constructed
across the island chains of the Pacific Ocean, it became
apparent that significant savings in both time and
material could be realized if units of materials,
equipment, and personnel required to perform specific
functions were standardized. This was the beginning of
the Advanced Base Functional Components (ABFC)
System that is still in use today. In this section we will
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briefly discuss the ABFC System and the Facilities
Planning Guide, NAVFAC P437.

ADVANCED BASE FUNCTIONAL
COMPONENTS SYSTEM

A thorough discussion of the Advanced Base
Functional Components System may be found in the
Naval Construction Force (NCF) Manual, NAVFAC
P-315, and in volume Il of the Facilities Planning
Guide, NAVFAC P-437. Briefly, however, the overall
ABFC System comprises a preplanned collection of
individual functional components, each of which is
designed and organized to perform a specific function
at an advanced base. These functional components are
given code numbers and names to indicate their
function; for example, Component P-26 is a Seabee
Team, and Component N-24A is a 750-man tent camp.

By using the ABFC System, planners for logistics,
facilities, and construction can readily identify the
equipment, facilities, materials, construction effort, and
other pertinent information that is needed for each
component. The basic document that identifies all of this
data is the NAVFAC P-437.

NAVFAC P-437

The Facilities Planning Guide, NAVFAC P-437, is
the basic tool that you should consult when tasked to
assist in planning the construction of an advanced base.
This document identifies the structures and supporting
utilities of the Navy ABFC System. It was developed to
make preengineered facility designs and corresponding
material lists available to planners at all levels. While
these designs relate primarily to expected needs at
advanced bases and to the Navy ABFC System, they can
also be used to satisfy peacetime requirements.
Facilities, logistic, and construction planners will each
find the information required to select and document the
material necessary to construct facilities.

NAVFAC P437 consists of two volumes. Although
it may seem unusual to do so, let's first discuss
volume II.

Volume I

Volume 11 of the P-437 is organized into three parts.
Part 1 (Components) contains data displays foreachof
the ABFC components and is indexed by code number.
These data displays list and describe the facilities that
make up each ABFC component[ Eigure 5-3] is an
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Figure 5-3—Typical data display for a component.

5-9




FACILITY 123 10€
FUEL STORAGE AMD DJISPENSING FACILITY

PLANNING FACTOR VH/100 .WIN 2

ocT 22 82

MAVEAC ORAWING NUMBER NETWORK

MAJOM_REY, 02 10 78

WEIGHT cusic DOLLAR CONST EFFORT
ASSEMBLY DESCAIPTION Z0ME __ QTY POUNDS FEET VALUE MANHOURS
20010 TANK FUEL PILLOW 3000 GALLON 1 719.1 25.8 3.917.63 4
1 PPURTENAN: 1 1,154.7 8.8 2,130 ;_g 72
1 24T 0 1 LI —24
20307 NOZZLE DISPENSING STAND 2 . . 18
SHORT Tow " WRAY T o o T T T
TOTAL WORTH (TERPERATE) i.z Z2.é z.é72.8 9%.5 §.283.83 118
YOTAL YROPITAU (BASIC) T2 7T T A% 383 T 28733 ARL
EACILITY 123 10€ PAIMARY UNIT OF MEASURE 2 0L SECOMOARY UNIT OF MEASURE -
CONST  LAPSED LAND PONER KVA WATER TOT. WATER PEAK  SEWER RECOV.
$10 DAYS ACRES CONNECTED DEMAND VOLTS PHASE 6PD [14.] [1d] COOE
INIT 3 .08 1 1 208 23 [ (] 0 A
~ FUEL -8—5 AC730047S)
HEATIN PURGEN SKILLS WANHOURS
H L] osL EA 1] iTA4 cE 1] €0 (4] LH
[} [} ] 0 0 101 13 [ 2 0 [

WIS FACY v
TANX TRUCKS OR TRAILERS.

TO DELIVERY YD THIS FACILITY,

VHEN TAIS FACICITY IS USED YO SYOAE AND DISPENSE
DJESEL FUEL.DIESEL FUEL SKOULO BE FILTERED PAIOR

ELECTRICAL LOAD F/PUNP: 3/4 HP.208 V.80 HI1.3-PHASE

[ FACILITY 123 10F  PLANNING FACTON WK
DIESEL OIL STORAGE AND DISPENSING 200000 GAL
NAYFAC DRANING NUMBER NETWORK MAJOR REY. 03 11 77
WEIGHT cueic DOLLAR CONST EFFORT
ASSEMBLY DESCRIPTION ZOME QvY 20UNDS FEEY VALUE NANHOURS
20002 TANK FUEL PILLOW 50000 GAL 4 7.898.4 $47. $1,924.44 352
TANK ARR 1 42 s 1,954.1 2
L] ] (B . 73.6)0. L]
20308 FUEL DISPENSING ASSY POATABLE 1 19.1 53. 6,457.53 el
AND 1 77.8 23. 788 .3 3
A3V 800 GPA ] TOFR Hi I 1'2.1’"0'1%1 A [t
AT BEAS vg_g
rnHLWYW‘anMH%‘ . RLA% 1 A ] T.434.7 8. 05 7% a_T |
10TAL TAOPICAL ({OASIC) 8.7 5.9 17,391.2 1,434.7 _$6,105.78 ass |
FACILITY 123 10F PRIMARY UNIT OF MEASURE 100 SECONDARY UNIT OF MEASURE 350 G
N TAPSED CIND POVER KVA VATEN TOT. WATER PEAK  SEWEN RECOV.
sT0 DAYS ACRES CONNECTED DEMAND VOLTS PHASE 143 6PN 6#0 CO0E
TEnP ] 728 b4 3 6T 3 [ ] v A
F / AY
N §XTLLUS WANHOURKS
osL NOGAS oSt EA 8y [ cE sv €0 cn [
] (11 [] [l (] 708 [} 20 3% ] 1% T
FACILITY 123 106 PLANNING FACTOR YH/100 OL,2MIN
FUEL STORAGE-DISPENSING STATION :0088L
NAVFAC DRAWING NUMBER NONE NAJOR REY. 08 06 75
WEIGHY —TusIt
ASSENBLY DESCAIPTION ZONE Qry. POUNDS FEET NANHOURS
W ANKS 1 T3 7 Ty k1
12702 STABILIZED SURFACE 200SY 1 564. 22.0 2
N F/100-~ = TANKS 1 21 10
0238 PURP "CNTFGL FUEL OIL 75 EFN 1 TE T
0507 FILTER-SEPARATOR LIQ FUEL 50 GPR 2 48.0 18
[] F R_OSPN 1 28.1 174
A L AL P-1 PONTOON b] 1.1 53
0303 PERINETER LIGHTING 4-250W HPS 1 112.8 17
TRAN Y _1A¥6 1 11,8 23
t L 1 120.8 T3 EL}
42001 TANK STEEL 10088L 1 3.204.0 114.0 104
TOTAL NORTH (TEMPERATE) 7.2 14.8 14,4548 s80.9 14.286.00 ar7
TOTAL TROPICAL (BASIC) 7.2 4.5 14.454.8 $80.9 LE P 1 179 1 N D7
FACILITY 123 106G PRIMARY T _QF WEA NDARY OF MEASUA 75 6N
CONST  LAPSED LAKD PONER KVA WATER TOT. WATER PEAK  SEWER AECOV.
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Figure 5-4—Typical data display for a facility.
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example of one of the data displays that you can find in
part 1.

As you can see,[figure 5-3] is for Component P-25.
The name of this component is Naval Mobile
Construction Battalion. The specific function, or
purpose, of this component is shown directly below the
component name. Listed below the function are all of
the facilities that comprise Component P-25. For each
facility, you find the single-facility capacity, total
guantity, and total facility capacity required for the
component; for example, there is a total of two
water-storage facilities (Facility Number 841 40E)
required for the complete component. Each of these
storage facilities has a capacity of 30,000 gallons, and
the total water-storage capacity for the component is
60,000 gallons. Also listed for each facility is the weight,
cube, dollar value, and estimated construction effort for
the total quantity of each facility. At the bottom of[figurel
you find additional information concerning the
complete component. This includes a breakdown, by
Seabee rating, of the estimated direct-labor man-hours
that are needed to construct the component.

Part 2 (Facilities) includes a data display for each
of the ABFC facilities. This part, indexed by facility
number, is used to identify the assemblies that are
required for each facility. For our discussion, let's stay
with the requirements for the P-25 Component and look
at the data display for Facility Number 123 10F. This
data display, found in part 2, is shown in[figure 5-4]

At the top of this data display [(fig. 5-4) is the facility
number and nomenclature of the facility. Below this,
you see a listing, by assembly number, of all of the
assemblies that are needed for one complete facility.
This listing includes the description, quantity, weight,
cubic feet, dollar value, and the estimated construction
effort required for each assembly. Below the listing of
assemblies, you also find other information regarding
the complete facility; for example, you can see that
Facility 123 10F requires a land area of 1.28 acres, that
a 30-day supply of gasoline (MOGAS) will be needed,
and that the estimated EA direct labor required to install
this facility is 8 man-hours.

Part 3 (Assemblies) is indexed by assembly
number and contains data displays that list all of the
materials required for each assembly. For an example,
let's look at the data display for Assembly Number
20002 that is required for Facility 123 10F. This data
display, which you could find in part 3, is shown in
On this display, you see the national stock
number (NSN), description, unit of issue, quantity,
weight, cubic feet, and dollar value for each line item of
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material that is required for one complete assembly.
Also, on this data display, you can find the estimated
number of man-hours and the recommended size of
crew needed to assemble and install one of these
assemblies.

Volume |

Refer again td figures 5-3,5-4, and 5-5. In each of
these figures, you see reference to a drawing. It is for
these drawings that you use volume | of the P-437.
Volume | contains reproducible engineering drawings
and is organized as follows:

Part 1 (Component Site Plans) is indexed by
component designation and includes typical site plans
for the ABFC components. When a component does not
have a site plan, the word None appears on the data
display for the component.

Part 2 (Facility Drawings and Networks) is
indexed by facility number and contains detailed
construction drawings of the ABFC facilities. Also
included in part 2 are construction networks. A network
is a diagram that is used to guide and manage a
construction project. It includes information, such as the
sequence of construction activities, start and finish dates
of each construction activity, duration of each activity,
and other information that is of use to the crew leaders,
supervisors, and managers of a project. The Seabee
Planner’s and Estimator Handbook, NAVFAC P-405,
provides detailed guidance on reading and preparing
construction networks.

Part 3 (Assembly Drawings) contains working
drawings of the ABFC assemblies. It is indexed by
assembly number.

The above is only a brief overview of Advanced
Base Functional Components. For more information,
you should refer to the NAVFAC P-437, volume 1.

QUESTIONS
Q1. What type of guide specifications is mandatory
for use when preparing project specifications for
a nonspecialized structure?

Q2. When there is conflicting information between
the drawings and the specifications, which takes

precedence?

Q3.

Into how many divisions are project specifica-
tions divided?
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Figure 5-5—Typical data display for an assembly.
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Q4.

Q5.

Q6.

Q7.

@8,

Q9.

QI10.

As a surveyor, you have been tasked to stake out
a sanitary sewer line for a project. In which
division of the specifications should you find the
gradient requirements for the sewer piping?

Referring to the above question, in what part of
the specification division should you find the
gradient requirements?

What estimating publication has been prepared
specifically for Seabee construction?

You have been tasked to prepare the concrete
estimate for a 150-foot long retaining wall that
has atypical cross section as shown in[figure 5-6)
Including a lo-percent waste factor, how many
cubic meters of concrete will be required?

When detaining how many sheets of plywood
will be required as forming material for the

retaining wall shown in figure 5-6] what waste
factor (according to NAVFACP-405) should you

use if the plywood is to be used twice?

What is the basic planning tool that you should
use when assisting in the planning of an
advanced base?

Where in the Facilities Planning Guide,
NAVFAC P-437, will you find recommended

crew sizes?
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-z, 14",

Figure 5-6.—Typical retaining wall.






